surroundings visually. It is difficult to say precisely what babies see, but our knowledge is increasing. Thus we now know the developmental sequence of fixation and following and the early development of eye-hand co-ordination. We know that the length of time a baby looks at an object depends upon the characteristics of the object, and therefore that it is possible to influence early visual learning. Burton White (1970) , for example, showed that the age of onset of hand regard varies from 36 to 60 days according to the programme of stimulation given to the baby.
The baby's gradual recognition of what he sees is a complex process. In a series of very fine studies Sheridan (1969) showed that it was useless to attempt to determine visual acuity by using letters unless children were mature enough to recognize them. At earlier stages simple symbols using only horizontal and vertical lines or simple curves should be used, and diagonal lines, complex curves and curves and lines combined should be left to a later age.
Even with older children it is often useful to know how they use their eyes as well as how well they see. For example, in children with reading / Fig 3 Deaf/blind child exploring his environment disorders we want to know if the child has learnt to scan a page in the conventional way, if he scans smoothly and speedily, how many individual symbols he recognizes at each glance, and how good is his visual memory.
With regard to children with visual problems, we must know and understand what these mean to them. Not so long ago I saw a handicapped child who was terrified of crossing the road. He had been criticized and punished for being lazy and difficult. Although his case notes recorded that he had tubular vision, no one had thought to interpret the significance of this to his parents or teachers.
Severely visually handicapped children compensate for their difficulties in remarkable ways. The blind girls in Fig 2 are learning to 'see' through tactile exploration. The deaf/blind but not unintelligent child shown in Fig 3 , a victim of rubella in pregnancy, finds the floor the most secure place and actively learns about his environment by touch, smell and taste. When, shortly after this photograph was taken, the nurse picked up the boy and scolded him for being messy, I felt that we had failed to show how important it is to understand what these handicaps mean to children. I suggest that although completeness of examination and integration of findings are important in assessment, the most important thing of all is the interpretation of what every finding means for the growing and developing child. This discussion of the assessment and management of multiply handicapped children with especial reference to visual defects has been prompted, at least in part, by the recent publication of the Report of the Vernon Committee on the Education of the Visually Handicapped (Department of Education & Science 1972): evidence is there presented of a changing pattern of visual handicap among children in England and Wales with an increasing association of blindness or partial-sightedness with other physical or mental handicaps which are often severe. In the past, a severe and uncorrectible defect in vision of early onset usually represented an isolated handicap and most children in schools for the blind and for the partially-sighted were otherwise normal. Recent advances in neonatal surgical and medical techniques have led to the survival beyond infancy of increasing numbers of children who would previously have died; a number of these have severe visual defects which are quite commonly associated with other major handicaps. Sometimes the visual defect is the dominant handicap; in other cases it is only one of several major handicaps, and may not be the most important limiting factor as far as education and general management are concerned.
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These groupings of visual and associated handicaps may perhaps be understood more readily by taking severe bilateral optic atrophy as one example of a common cause of blindness in childhood which has a variety of causes, and many associated defects. In some cases optic atrophy is an isolated defect, either hereditarily determined or resulting from acquired disorders such as optic neuritis, drug toxicity or prolonged papilleedema. In other cases optic atrophy may have associated defects and yet remain the dominant permanent handicap; this may be so following head injury or encephalomyelitis in childhood. More commonly, however, optic atrophy is only one aspect of a generalized disorder such as cerebral palsy, microcephaly or hydrocephalus, in the last instance possibly as the result of sudden blockage of a ventriculoatrial shunt (Harcourt 1968) . Optic atrophy may also be an important feature of such disorders as craniostenosis, congenital syphilis and hereditary cerebellar ataxia.
While it is easy to make generalizations about the present pattern of visual handicaps from simple clinical observation, it is much more difficult to present many precise statistics. The survey of 817 children in 20 schools for the blind and of 1374 children receiving partially-sighted education by Fine (1968) gives the best general view of the changing situation in England and Wales during the last two decades. For the purpose of the survey the children were divided into a group born between 1951 and 1955 when retrolental fibroplasia as an acquired form of severe visual defect was still common, and a second group comprising children born between 1956 and 1960, when retrolental fibroplasia was becoming very much less common. Retrolental fibroplasia was the cause of blindness in 38.4% of the first group but only 10.8 % of the second. If these cases were excluded altogether, then optic atrophy was the commonest cause of blindness in both groups, contributing about 20 % of the total numbers. An attempt was made, by reference to the personal, maternal and family histories, and by a study of associated defects, to ascertain the etiology of the optic atrophy, but this proved impossible in 35 % of cases. Hereditary factors were incriminated in only 11 out of the 150 cases of optic atrophy and the commonest acquired factors determined were prematurity, post-natal infection, trauma and intracranial lesions.
When consideration was given to the incidence of additional handicaps, approximately 50% of children were affected in the group born 1951-55, and 56 % in the younger age group. If the cases of retrolental fibroplasia in both groups were excluded there was very little alteration in these figures. There was an average of 1.6 additional handicaps in each child considered. Physical disability accounted for 20.7 % of the additional handicaps, low intelligence (IQ reported as less than 70) for 20.3% and other important groups were hearing loss 9.2 %, speech and language difficulties 9.2 % (not always the same patients as those deaf), maladjustment 8.9% and epilepsy 7.6 %. When the incidence of the additional handicaps was considered in relation to the cause of blindness, they were particularly common in cases of optic atrophy. In this group low intelligence was found in 38% and physical disability in 42%; this contrasts with an incidence of low intelligence in 2 % of children blind as a result of ocular tumours, and associated physical defects in only 6 % of the same group. The common occurrence of additional handicaps in children with severe optic atrophy is easily explicable in terms of the etiology of this acquired condition as discussed earlier, but it is perhaps more difficult to explain the frequent association in this series of low intelligence (20.7 %) and physical disability (19.9%) with cataracts in childhood, particularly as 44 % of the cases reported suffered from hereditarily determined cataracts, whereas there was a history of maternal infection (including rubella) in only 14.8 % of cases.
Considering the 1374 partially-sighted children in Fine's survey, the commonest defect was cataract, with which was grouped lens displacement, and these together accounted for 25 % of the cases. Hereditary factors were incriminated in 35 % of these cases and maternal infection was noted in 10%. Optic atrophy (12%) was again a common cause of visual handicap, but other groups, which did not figure significantly in the tabulation of blind children, such as myopia (12.5%) and nystagmus (13%) made a considerable contribution to the partially-sighted series. There were hereditary factors in 19 % of the cases of optic atrophy, but there were no clues to the etiology in 47 % of cases. Prematurity was noted in 12.6% of the non-hereditary cases of cataract, and in 12.5 % of the non-hereditary cases of optic atrophy. Approximately 40% of the partiallysighted children had additional defects, and there was an average of 1.5 additional defects per affected child. Physical disability was the commonest additional handicap (23 %), closely followed by low intelligence (20%) and speech and language difficulty (18.5%). In relating the additional defects to the etiology of the visual defect, low intelligence was noted in 18 % of cases of optic atrophy, but only in 14.5 % of children affected by cataracts, and only 9 % of those with degenerative myopia. Again physical disability was much more common (33 %) in association with optic atrophy than with cataracts (17%) or myopia (14.5 %), and a similar pattern could be discerned with other less common causes of a moderate degree of visual deficit.
Another survey of multiply handicapped children, this time from the United States, by Bucknam (1965) is of interest. The group investigated comprised the 137 children at a resident school for the blind in Connecticut. Low intelligence (IQ below 70) was found in 20%, epilepsy or other brain damage without motor involvement in 27% and psychiatric disorder in 51 %. Altogether 62.5 % of the children had some additional handicap, and in many cases these were multiple, so that 35 of the 137 students had two handicaps in addition to their blindness, and 21 had three or more additional handicaps. There was a significant weighting of these additional defects among the less intelligent. The author admits that one reason at least for the very high incidence of neurological deficit in this residential school population could be that it represents a biased series, in that over half of the blind children in that state are educated in public schools. The resident population in the institution described might include an undue proportion of the more handicapped ones who could not cope with a normal school education programme.
In discussing the etiology of blindness in those cases included in their series of 776 children in which single gene inheritance could not be incriminated, Fraser & Friedmann (1967) noted that by far the largest group of children in the series owed their handicap to perinatal difficulties. Even when the children affected by retrolental fibroplasia were ignored, it was noted that an unexpectedly substantial number of cases of cataract and of optic atrophy were involved in this association. While in the case of optic atrophy the association could be of a type similar to that found in other neurological defects such as cerebral palsy or deafness, the association with cataract remained obscure. The authors felt that there could be little doubt that the association of blindness with additional handicaps such as mental subnormality and cerebral palsy, which had been increasing in recent years, was strongly correlated to low birth weight and to perinatal difficulties. In general they found in their entire series a striking association between intellectual achievement, approximately measured by education grade, and birth weight. Whether the birth weight was related to prematurity entirely, or whether many of these were 'small-for-dates' babies had not been decided.
The association of blindness with other severe defects does, of course, pose very grave problems from an educational as well as a social point of view. When a child is both deaf and blind the problems of communication are extremely difficult to overcome and require great skill and patience from dedicated teachers over prolonged periods of time. When an intellectual deficit is also present the difficulties are even more severe. Much of this is common knowledge and common sense, but certain specific difficulties which would not normally be greatly handicapping have to be considered especially when dealing with the blind. For instance, lack of normal sensation in the tips of the fingers may make it impossible for a blind child to learn Braille. Even for otherwise healthy blind children Braille learning is much more taxing intellectually than is learning to read the written word, and may never be mastered by intellectually dull children.
The association of visual and other handicaps can be viewed at any point along what is indeed a continuous spectrum from the child who is blind but is otherwise well, to the one who is, for instance, severely deaf, and perhaps crippled, has no ocular or visual pathway disorder, but does have a small uncorrected error of refraction. The discussion so far has been concentrated upon the additional physical and intellectual handicaps of those who also have severe visual defects. In addition, the importance of considering visual defects which may be less severe and of a remediable nature, especially refractive errors and amblyopia, must not be overlooked when they affect handicapped children. Any additional defect is particularly burdensome to a child who already suffers from other handicaps, so that, for instance, the regular refraction of deaf children is especially important as they depend so much upon clear vision to lip-read, and in their formal education. Refractive errors are more common among handicapped children than in the normal child population (Gardiner 1969) , and this fact makes routine refraction especially important. Suchman (1967) reported that 25% of a series of 100 deaf children in the United States had less than normal visual acuity due only to refractive error; at the time of the survey only one of these had been supplied with appropriate spectacles. Squint is also more common among physically and mentally handicapped children than in the normal population, and this may lead to the development of amblyopia in the non-fixing eye if the deviation is constant and unilateral. In a similar way amblyopia as the result of image suppression may occur in the presence of a marked uniocular refractive error (anisometropia) from early childhood even when this is not associated with a squint. The clear inference from this description is that the regular ophthalmic examination and refraction of handicapped children is most important in order that easily remediable defects in visual acuity may not be overlooked, and in particular that cases of amblyopia may not be missed until an age is reached, usually at around 7 years, at which appropriate prescription of spectacles and occlusion treatment is no longer effective in overcoming the visual defect.
All aspects of the discussion so far point strongly to the need for a team approach to the problem of the handicapped child who has defective vision, whether of an irremediable severe nature or merely as the result of a refractive error. The proper medical care of such children requires the combined skills of the pxediatrician and the ophthalmologist working in close liaison, while decisions regarding the etiology of the combined handicap may also involve the clinical geneticist. Problems of education and long-term social management obviously require the full co-operation of the education authorities, and in particular of an educational psychologist and of a teacher experienced in dealing with the problems of visually handicapped children. The coming together of this team to deal with the many problems which may face a single child are very necessary so that there can be frank and combined discussion. Such a group, which should represent one important aspect of the work of any district or regional padiatric assessment centre, requires to be alerted to the presence of a need for its combined skills in any individual case, and the method by which this may be brought about depends very much upon the pattern of the handicap. If this is principally physical or intellectual, then it is the duty of the pediatrician not only to bear in mind the possibility of associated visual handicap, but also to develop sufficient clinical skills to be able to ascertain this in most cases, so that the need for an expert ophthalmic opinion is readily appreciated. The importance, in the course of general examination of any child, of including an assessment of the steadiness of fixation and following responses to moving targets with each eye, and an assessment of the fields of vision by watching for the ocular refixation responses on to targets introduced into the periphery of the fields of vision from various meridians, should be stressed in postgraduate paediatric training, as should the advantages of examining children's ocular media and fundi with the pupils fully dilated in appropriate cases.
At the other end of the scale is the young child with a severe defect in vision who is referred first to the ophthalmologist for specialist examination and 'possible treatment. Especially when additional handicaps are discovered, but in any case when considering the form of education likely to be most appropriate to such an individual child, it is most important that the combined opinion of an experienced team of specialists drawn from the backgrounds already described should always be available. At present the ophthalmologist may carry out an ascertainment of visual function and recommend a particular form of education for a child while acting in complete isolation, by completion of the Form BD8 recommending registration as blind or partially-sighted. The Vernon Committee in its Report noted the widespread dissatisfaction, expressed in evidence to it, with the present methods of certifying children as blind or partially-sighted, and supported the suggestions made that there should be multidiscipline teams to assess visual handicaps in children, and to advise regarding social management and education. It was recommended that it should be the duty of the ophthalmologist who first examines and cares for a visually handicapped child to identify the problem by early completion of a 'Notification'of Visual Handicap' form which should be forwarded to the local health authority in order to allow early referral to the assessment team. This seems an eminently sensible suggestion in theory, although it will doubtless be some time befomthe exact details can be worked out in practice.
It has been the purpose of this short survey to emphasize the changes which are taking place in the pattern of visual handicaps affecting children in this country. There is evidence of an increasing number of children who have severe visual defects as only one aspect of a multiple handicap, and the recorded incidence of these is likely to continue to rise, not only as the result of further life-saving measures in the neonatal period, but also on account ofan alteration in the method ofpresentation of the statistics for handicapped children.
With the implementation of the Education (Handicapped Children) Act of 1970 there has been an assumption by the Department of Education and Science and by local education authorities of responsibility for the education of severely mentally handicapped children. Subsequent analysis of the multiple handicaps from which these children often suffer has already brought to light cases in which there is a severe visual defect which may amount to complete blindness and yet does not constitute the principal educational handicap. Such blindness may not previously have been ascertained, as there seemed little advantage in placement upon the blind register of children who were considered ineducable. Further enquiries are needed in order to identify all cases of visual handicap associated with other handicaps, and to discover where and how affected children are being cared for; it may then be possible to devise the most suitable help for them.
Considering all visually handicapped children, whether the defect is an isolated one or not, it is only through the gathering of accurate and comprehensive information regarding the clinical features and the etiology of the ocular or visual pathway disorder that an accurate prognosis and, where appropriate, genetic counselling can be given at an early stage. It is also principally as the result of investigation into the etiological agents involved that there is hope in the future of elimination or amelioration of those adverse factors which, acting principally during development and in the neonatal period, give rise at present to visual and other associated handicaps of such tragic severity. Visually handicapped children are understandably seen by an ophthalmologist at an early stage of their complaint and certainly visual acuity is the prime factor in assessment; but it is not the only factor to be considered. With modern developments in other disciplines and at a time when the number of children with uncomplicated visual handicap is decreasing and the number of multiply handicapped children is rising, a new approach to ascertainment is required. This was already recognized and was practised, at least unofficially, in many areas and when the Working Party reported it recommended the general adoption of those changes.
Ascertainment involves assessment of the complete child in his environment so, as well as visual assessment by the ophthalmologist, the child's general level of intelligence, maturity and home background have to be considered by the educational psychologist. His general physical condition is the concern of the school medical officer in close co-operation with the family doctor and the recommendations for his education are made to the local education authority. If he is accepted, it is the responsibility of the school for the blind or the partially sighted to put those recommendations into practice.
A visual ascertainment team, which will hereafter be referred to as the team, was set up in the Glasgow area in 1968 and consists of an ophthalmologist, an educational psychologist, the principal school medical officer, the headmistress of the local school for the blind and the headmistress of the school for the partially sighted. Also in the team and acting as secretary is the adviser for special schools of the local education authority.
The team meets at intervals of about six weeks depending on the number of cases to be considered. The Secretary arranges the meetings and sends each member a copy of all available reports. The function of the team is to ascertain for the purpose of education all children referred to it by local authorities and to review the progress of all children at the schools for the partially sighted and for the blind as required and at least every year. Parents are invited to meet the team when their child's case is being considered and at any other time on request.
The Working Party Report (1969) recommended that although each county should decide its own position, there were advantages in having relatively few teams and suggested that three for Scotland might be an appropriate number. One would be based in Glasgow and serve the West of Scotland, one would meet in Edinburgh and a third would serve the North East of Scotland. The advantage of having few teams was that each would gain experience from dealing with many cases as opposed to small local groups dealing with a few cases each year. In many areas it might also be difficult to recruit the necessary specialists. In order to avoid unnecessary travelling of children and parents from outlying areas and the necessity of repeat examinations, it was suggested
